In view of the fact that the rays of the sun, of the mercury vapor lamp, and of the carbon arc lamp are able to protect rats from rickets, it seemed worth while to test the protective value of soft Roentgen rays. These experiments have been briefly referred to in another connection (1) . As far as we are aware, the only report bearing on this subject is that of Huldschinsky (2) , who treated a 3 year old rachitic child with rays from a tube having a hardness of 2.5-3 ° W., and observed calcification after eighteen irradiations in the course of 2 months. This author refers to a previous attempt at Roentgen ray therapy carried out by Winkler in 1920.
In addition to these preventive tests, a series of rats was subjected to massive doses of Roentgen rays, with the object possibly of damaging the cells to such an extent as to lead to the development of rickets. l~any of the French writers, and especially Marfan (3) have held the opinion that changes in the bone marrow are of primary importance in the pathogenesis of rickets. Table I shows the results of the protective experiments. The animals were on a rickets-producing diet, except that in one experiment 25 rag. of K~HPO4 per 100 gin. of diet were added in order to compensate for a supposed deficiency of phosphorus in the flour, and bring the diet up to the standard of 86 nag. per 100 gin. It will be noted that all the animals developed rickets, in spite of the irradiation, a result quite the contrary to that obtained when the mercury vapor or the carbon arc lamp was employed. This failure came about when the duration of the exposure was 15 minutes, and the distance of the 447 
Coolidge tube 8 inches, as well as when the period was shortened to 2 minutes and the tube was placed at a distance of 3 feet. A -~ inch spark-gap, 15 milliamperes, and a universal Coolidge tube without filtration were used. The radiographs of the epiphyses at the knee joint showed the changes typical of the rickets which comes about on this diet. This was true likewise of the histological sections. The cartilage was wide and irregular, excess of osteoid was present, and there was no evidence that the picture had been altered by the Roentgen ray exposures ( Figs. 1 and 2) . A series of animals was next subjected to very large doses of Roentgen rays. For this purpose we employed a universal Coolidge tube, at 8 inches distance, with 3 ram. of aluminum as a filter, a spark-gap of 6 inches, and 5 milliamperes of current. The exposures were for periods of 3 and 6 minutes. The dietary was No. 85, which consists of No. 84 with 75 rag. of phosphorus per 100 gin. of diet added. This diet is just sufficient to prevent the occurrence of rickets, but contains little phosphate in excess, so that if the intensive irradiation tended to produce rickets, it should be rendered evident on this diet. In no instance, however, did rickets develop (Table II) --merely the osteoporosis which, in our experience, is regularly produced by Diet 85. Fig. 3 illustrates the histological structure of the rib of Rat 837, and as far as the bony and cartilaginous structures are concerned, presents the typical picture encountered on this diet. The protocol of this animal is given in Table III. Of particular interest are the changes observed in the blood at the time of necropsy and the histological alteration of the bone marrow. There was marked anemia, a reduction of the red cells by fully onehalf; the control rats on the same diet had 5,120,000 to 6,500,000 red cells per c.mm. whereas the rats treated with Roentgen rays had 1,500,000 to 2,500,000 red cells. The hemoglobin averaged about 37 per cent in contrast to 79 per cent in the control animals. One of the striking features was the leucopenia which came about; the total number of leucocytes of the four rats was, respectively, 2,600, 2,100, 1,000, and 1,600 compared with an average of about 12,000 in the control rats. The diminution was most marked in the lymphocytes. This lymphopenia, following large doses of Roentgen rays, has been emphasized by Murphy and Morton (4) and their associates, who found it to be the first change following radiation by Roentgen rays or by radium. The inorganic phosphate of the blood, 4.26 to 4.36 mg. per 100 cc., is approximately the percentage usually obtained in rats on this diet. The bones showed no rachitic changes by radiograph during life, or by gross or microscopic examination after death. Fig. 3 illustrates the costochondral junction of Rat 837. It will be seen that it shows none of the changes associated with rickets; the rows of cartilage cells are not increased in number, the matrix is well calcified, and there is no increase in osteoid tissue. The high power photograph (Fig. 4) Rats on a low phosphorus diet cannot be protected from the development of rickets by exposures to soft Roentgen rays such as were employed in this study.
Furthermore, rats on a diet containing phosphate in an amount adequate to prevent rickets were not rendered rachitic by exposure to massive doses of Roentgen rays of an intensity sufficient to produce marked destruction of the blood-forming cells of the marrow.
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